Mechanisms of chronic pain, including neuropathic pain, are poorly understood. Upregulation of voltage-gated calcium channel (VGCC) a 2 d 1 subunit (Ca v a 2 d 1 ) in sensory neurons and dorsal spinal cord by peripheral nerve injury has been suggested to contribute to neuropathic pain. To investigate the mechanisms without the influence of other injury factors, we have created transgenic mice that constitutively overexpress Ca v a 2 d 1 in neuronal tissues. Ca v a 2 d 1 overexpression resulted in enhanced currents, altered kinetics and voltage-dependence of VGCC activation in sensory neurons; exaggerated and prolonged dorsal horn neuronal responses to mechanical and thermal stimulations at the periphery; and pain behaviors. However, the transgenic mice showed normal dorsal horn neuronal responses to windup stimulation, and behavioral responses to tissue-injury/inflammatory stimuli. The pain behaviors in the transgenic mice had a pharmacological profile suggesting a selective contribution of elevated Ca v a 2 d 1 to the abnormal sensations, at least at the spinal cord level. In addition, gabapentin blocked VGCC currents concentration-dependently in transgenic, but not wild-type, sensory neurons. Thus, elevated neuronal Ca v a 2 d 1 contributes to specific pain states through a mechanism mediated at least partially by enhanced VGCC activity in sensory neurons and hyperexcitability in dorsal horn neurons in response to peripheral stimulation. Modulation of enhanced VGCC activity by gabapentin may underlie at least partially its antihyperalgesic actions. Ó
Introduction
Nerve injury-induced pain, or neuropathic pain, is a debilitating disorder affecting millions of people per year. Clinically, it is difficult to manage neuropathic pain, reflecting both a limited understanding of the disorder, and a lack of selective agents with which to target putative mechanisms. Symptoms of neuropathic pain can persist beyond the disappearance of its originating clinical pathologies indicating long-term changes in processes underlying sensory perception. These changes may include sprouting of uninjured fibers in the periphery and the central nervous system, changes in the distribution and activation states of ion channels and receptors within both injured and uninjured afferent neurons, and changes in the expression pattern of 
